Chronic total occlusions (CTO) remain a technical challenge in interventional cardiology despite remarkable advances in the strategies, expertise, and equipment. The success of percutaneous coronary intervention (PCI) of a chronic total occlusion (CTO) depends in majority of cases whether or not a lesion is crossed by guidewire. This report illustrates successful use of intravascular ultrasound (IVUS) to enter true lumen and to confirm the wire position in an ostial chronic total occlusion without visible stump. It also highlights the importance of simultaneous left and right coronary injections to visualise the distal part of the occluded vessel filling through collaterals.
Introduction
Chronic total occlusions (CTO) is observed in about 10% of all percutaneous coronary intervention (PCI) and remain technical challenging despite remarkable advances in the strategies, expertise, and equipment. Improvement has been observed in procedural success rate but presence of CTO has been one of the commonest indications for referral for surgical revascularisation [1] . Successful percutaneous recanalisation of CTO results in improved survival, as well as enhanced left ventricular function, reduction of angina, and amelioration in exercise tolerance [2] [3] [4] . We report successful revascularisation of an ostial CTO of left anterior descending (LAD) artery with invisible stump, where intravascular ultrasound guidance confirmed entry of the stiff wire into the true lumen.
Case description
A 67-year-old white male was admitted with acute coronary syndrome. He complained of having experienced typical chest pain about five days before admission. The only known cardiovascular risk factors were male gender and age. He underwent emergency coronary angiography ( fig. 1 ), which revealed chronic total occlusion (CTO) of the ostium (arrowhead) of the left anterior descending artery (LAD) with distal opacification through ipsilateral (light arrow) and controlateral collaterals, as well as a high grade stenosis of ramus intermediate (IA) and two significant stenoses of the right coronary artery (RCA). Simultaneous bilateral injections were planned to perform through the CTO body up to the middle part of the occlusion. Because of unusual friction during crossing of the CTO and in order to check whether the wire reached the true lumen, we decided to perform IVUS study (illustrated in the figure 2 ). This allowed confirmation of the good position of the wire ( fig. 2 -arrow) . A 1.1 mm-NIC ® balloon (Schwager Medica) was then advanced to the LAD and the guide-wire could be appropriately positioned in the distal LAD. The lesion was then treated by progressive dilatation with 1.1/12 mm-NIC ® (Schwager Medica; fig. 3A ) and 2.5/15 mm-Maverick ® balloons (Boston Scientific) and stent implantation using a 3.0/18 mm-sirolimus-eluting stent (Cypher The result was satisfactory. On the next day, the RCA was treated with implantation of two sirolimus-eluting stents (3.5/13 mm and 3.5/ 18 mm, Cypher ® , Miami, Florida). The recovery was uneventful and the patient was discharged after 3 days. Aspirin was prescribed for the remainder of his life and clopidogrel was prescribed for 12 months.
Discussion
The success of PCI for CTO depends usually upon whether the guidewire could cross the lesion and find the true lumen distally. Several advancements have been introduced for CTO revascularisation technique: the most remarkable of these include introduction of stiff, tapered tip guide-wires with or without hydrophilic coating. More sophisticated devices have been also introduced, like laser wire, catheters utilising blunt micro dissection technique, or Safe-cross system [5] with optical coherence tomography guidance coupled with radiofrequency energy source at the distal end of the wire. These techniques improve procedure success but at the cost of safety, since these are plagued by increased chances of dissections and vessel perforation making it essential to visualise the vessel and confirm the position of these stiff catheters or wires into the true lumen before their further advancement. IVUS guidance has been described in successfully redirecting the subintimally placed wires into true lumen [6, 7] . Whereas, the true challenge of this case was to find the orifice of the ostially occluded LAD, without any angiographically visible stump, IVUS provided a very potent tool allowing easy visualisation of the occluded vessel and the safe CTO crossing by stiff guidewire and was complementary to simultaneous left and right coronary injections to visualise distal vessel, filling through collaterals.
